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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent a catalyst for 
purifying exhaust emission from a diesel engine from 
being poisoned with SOF. 

SOLUTION: A light oil as a reducer is added by a 
reducer adding device 30 into an exhaust pipe 21 for 
connecting a diesel engine to a selective reduction 
type NOx catalyst. The light oil contained in a light oil 
tank 31 is fed to a carburetor 33 by a feed pump 32, 
heated by a heater 37, and evaporated in a casing 
36. The evaporated light oil is fed to a separator 34 in 
the state that its high boiling point components are 
mixed with its low boiling point components, cooled 
by a coolant 39, the high boiling point components 
are condensed and adsorbed by the coolant 39, and 

only the low boiling point components are added into the exhaust emission pipe 21 
through a reducer feed pipe 35. The low boiling point components are, even if adhered to 
the catalyst, merely oxidized and changed into carbon dioxide under the temperature of 
the exhaust emission. Thus the catalyst is not poisoned with SOF. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The catalyst prepared in the exhaust air system in order to purify the exhaust gas which 
contains superfluously the oxygen discharged by the internal combustion engine, A temperature rise 
judging means to judge whether the temperature change of said exhaust gas discharged by the 
internal combustion engine is larger than predetermined temperature rise inclination, The exhaust 
emission control device of the internal combustion engine characterized by having an exhaust gas 
temperature lifting control means to control the temperature rise of the exhaust gas which flows into 
said catalyst when it judges that the temperature change of exhaust gas is larger than predetermined 
temperature rise inclination with this temperature rise judging means. 

[Claim 2] The catalyst prepared in the exhaust air system in order to purify the exhaust gas which 
contains superfluously the oxygen discharged by the internal combustion engine, An evaporation 
means to evaporate a reducing agent, and the separation clearance means which carries out 
separation clearance of the high-boiling point component out of the reducing agent evaporated by the 
evaporation means, The exhaust emission control device of the internal combustion engine 
characterized by having a reducing-agent supply means to supply the reducing agent of the shape of 
a gas removed in the high-boiling point component by the separation clearance means to an upstream 
exhaust air system rather than said catalyst. 

[Claim 3] The catalyst prepared in the exhaust air system in order to purify the exhaust gas which 
contains superfluously the oxygen discharged by the internal combustion engine, A reducing-agent 
supply means to supply a reducing agent to an upstream exhaust air system rather than said catalyst, 
A hydrocarbon upper limit concentration decision means by which said catalyst determines with a 
hydrocarbon the hydrocarbon concentration of the upper limit which does not carry out poisoning 
according to an internal combustion engine's operational status, The exhaust emission control device 
of the internal combustion engine characterized by having a reducing-agent amount-of-supply 
decision means to determine the amount of supply of the reducing agent supplied to an exhaust air 
system from said reducing-agent supply means so that the hydrocarbon concentration supplied to 
said catalyst may turn into hydrocarbon concentration determined by said hydrocarbon upper limit 
concentration decision means. 

[Claim 4] Said hydrocarbon upper limit concentration decision means is the exhaust emission control 
device of the internal combustion engine according to claim 3 characterized by asking for the 
hydrocarbon concentration of said upper limit by making into a parameter the exhaust gas rate of 
flow which passes the entering gas temperature and the catalyst to a catalyst. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the exhaust emission control device which purifies 

the exhaust gas exhausted from an internal combustion engine using a catalyst. 

[0002] 

[Description of the Prior Art] In order to purify NOx from the exhaust gas discharged from a diesel 
power plant, the exhaust emission control device which used the catalyst is proposed variously. 
There is a selection reduction type NOx catalyst which returns or decomposes NOx into one of the 
catalysts effective in clarification of this NOx under existence of a hydrocarbon (HC) in the ambient 
atmosphere of hyperoxia. There are what carried out the ion exchange of the transition metals, such 
as Cu, and supported them to the zeolite, a thing which supported noble metals to the zeolite or the 
alumina in a selection reduction type NOx catalyst. 

[0003] In order to have purified NOx with the selection reduction type NOx catalyst in the diesel 
power plant, HC (gas oil it is a fuel in many whose cases) needed to be added as a reducing agent in 
exhaust gas, and also conventionally, according to the operational status of a diesel power plant, the 
addition of a reducing agent was changed and it had added (JP,5-1 13 1 16, A etc.). 
[0004] 

[Problem(s) to be Solved by the Invention] However, in the addition of the conventional reducing 
agent, it was unavoidable that the added reducing agent adheres to a selection reduction type NOx 
catalyst, and carries out poisoning (SOF poisoning). And when extent of the poisoning is influenced 
and poisoning was received according to terms and conditions, such as whenever [ catalyst 
temperature ], reducing-agent concentration, and a reducing-agent component, it reduced the rate of 
NOx clarification. 

[0005] Thus, although the reducing agent which adhered on the selection reduction type NOx 
catalyst is removable by making it oxidize, if rapid oxidation reaction starts after a lot of reducing 
agents have adhered to the selection reduction type NOx catalyst, it will run short of the oxygen on 
the active spot, and a partial oxidation object will generate it by incomplete combustion. This partial 
oxidation object serves as SOF poisoning that it is hard to remove, and reduces NOx 
decontamination capacity. 

[0006] Moreover, when using the gas oil which is the fuel of a diesel power plant as a reducing 
agent, the high-boiling point component of a presentation which is easy to deteriorate, and the low- 
boiling point component of a presentation which cannot deteriorate easily are contained in gas oil. In 
exhaust gas temperature, a high-boiling point component carries out oxidation deterioration, serves 
as SOF poisoning, and reduces NOx decontamination capacity to heavy [ HC ] and carbon which 
cannot carry out oxidation clearance easily. 

[0007] The problem of SOF poisoning mentioned above is a problem which may be produced 
similarly, also when it is not restricted when a selection reduction type NOx catalyst is adopted as a 
catalyst, and an occlusion reduction type NOx catalyst and an oxidation catalyst are adopted. 
[0008] This invention is made in view of the trouble of such a Prior art, and the technical problem 
which this invention tends to solve is making it prevent a sudden rise of the entering gas temperature 
to a catalyst, or a catalyst not add the high-boiling point component which is easy to deteriorate, or 
by making the addition of a reducing agent into extent which poisoning does not produce for a 
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catalyst to prevent degradation of the catalyst resulting from poisoning. 
[0009] 

[Means for Solving the Problem] This invention adopted the following means, in order to solve said 
technical problem. 

(1) The exhaust emission control device of the internal combustion engine concerning the 1st 
invention invention of the 1st The catalyst prepared in the exhaust air system in order to purify the 
exhaust gas which contains superfluously the oxygen discharged by the internal combustion engine, 
A temperature rise judging means to judge whether the temperature change of said exhaust gas 
discharged by the internal combustion engine is larger than predetermined temperature rise 
inclination, When it judges that the temperature change of exhaust gas is larger than predetermined 
temperature rise inclination with this temperature rise judging means, it is characterized by having an 
exhaust gas temperature lifting control means to control the temperature rise of the exhaust gas 
which flows into said catalyst. 

[0010] When the temperature change of exhaust gas is larger than predetermined temperature rise 
inclination, in order that HC adhering to a catalyst may oxidize rapidly, there is a possibility of the 
oxygen on the active spot of a catalyst being insufficient, and generating the partial oxidation object 
by incomplete combustion. HC which adhered to the catalyst since he was trying to make exhaust 
gas flow into a catalyst when the temperature change whose temperature rise judging means is 
exhaust gas judges with it being larger than predetermined temperature rise inclination in the case of 
the exhaust emission control device concerning this 1st invention after controlling the temperature 
rise of exhaust gas with the exhaust gas temperature lifting control means does not oxidize rapidly, 
and since HC oxidizes slowly, a partial oxidation object is not generated. 

[001 1] It may be made for a temperature rise judging means to calculate and judge temperature rise 
inclination based on the detection value of a temperature sensor prepared in the upstream exhaust air 
system rather than a catalyst, and when an internal combustion engine is acceleration operational 
status, you may make it judge it from the magnitude of an internal combustion engine's acceleration 
based on the phenomenon in which exhaust gas temperature also rises. 

[0012] An exhaust gas temperature lifting control means can consist of accumulation material, heat 
exchangers, etc. which have predetermined heat capacity. 

[0013] (2) The exhaust emission control device of the internal combustion engine concerning the 2nd 
invention invention of the 2nd The catalyst prepared in the exhaust air system in order to purify the 
exhaust gas which contains superfluously the oxygen discharged by the internal combustion engine, 
An evaporation means to evaporate a reducing agent, and the separation clearance means which 
carries out separation clearance of the high-boiling point component out of the reducing agent 
evaporated by the evaporation means, It is characterized by having a reducing-agent supply means to 
supply the reducing agent of the shape of a gas removed in the high-boiling point component by the 
separation clearance means to an upstream exhaust air system rather than said catalyst. 
[0014] In the exhaust emission control device concerning this 2nd invention, since a high-boiling 
point component is removed from a reducing agent by the separation clearance means, only a low- 
boiling point component comes to circulate for a catalyst. This low-boiling point component oxidizes 
under the temperature of exhaust gas, only changes to a carbon dioxide, and does not change to 
heavy [ HC ] and carbon. Therefore, even if a low-boiling point component adheres to a catalyst, 
SOF poisoning produced by are recording of heavy [ HC ] and carbon is avoidable. 
[0015] You may be in the exhaust pipe which leads exhaust gas to a catalyst from an internal 
combustion engine about the location of an exhaust air system to which a reducing agent is supplied 
by the reducing-agent supply means, and may be a combustion chamber in an internal combustion 
engine's expansion stroke. The latter is the supply approach of the fuel (reducing agent) generally 
called expansion-stroke injection. 

[0016] (3) The exhaust emission control device of the internal combustion engine concerning the 3rd 
invention invention of the 3rd The catalyst prepared in the exhaust air system in order to purify the 
exhaust gas which contains superfluously the oxygen discharged by the internal combustion engine, 
A reducing-agent supply means to supply a reducing agent to an upstream exhaust air system rather 
than said catalyst, A hydrocarbon upper limit concentration decision means by which said catalyst 
determines with a hydrocarbon the hydrocarbon concentration of the upper limit which does not 
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carry out poisoning according to an internal combustion engine's operational status, It is 
characterized by having a reducing-agent amount-of-supply decision means to determine the amount 
of supply of the reducing agent supplied to an exhaust air system from said reducing-agent supply 
means so that the hydrocarbon concentration supplied to said catalyst may turn into hydrocarbon 
concentration determined by said hydrocarbon upper limit concentration decision means. 
[0017] In the exhaust emission control device of the internal combustion engine concerning this 3rd 
invention, since adhesion of the reducing agent to the support which **** a catalyst and this is 
avoidable, generating of SOF poisoning can be prevented beforehand. 

[0018] You may be in the exhaust pipe which leads exhaust gas to a catalyst from an internal 
combustion engine about the location of an exhaust air system to which a reducing agent is supplied 
by the reducing-agent supply means, and may be a combustion chamber in an internal combustion 
engine's expansion stroke. The latter is the supply approach of the fuel (reducing agent) generally 
called expansion- stroke injection. 

[0019] In the exhaust emission control device of the internal combustion engine concerning said 3rd 
invention, said hydrocarbon upper limit concentration decision means may constitute so that it may 
ask for the hydrocarbon concentration of said upper limit by making into a parameter the exhaust gas 
rate of flow which passes the entering gas temperature and the catalyst to a catalyst. 
[0020] (4) As a catalyst in the exhaust emission control device of the internal combustion engine 
concerning the 1st to 3rd invention, the Lean NOx catalyst and an oxidation catalyst can be 
illustrated and a selection reduction type NOx catalyst and an occlusion reduction type NOx catalyst 
are included in the Lean NOx catalyst. 

[0021] A selection reduction type NOx catalyst means the catalyst which returns or decomposes 
NOx under existence of a hydrocarbon in the ambient atmosphere of hyperoxia. The catalyst which 
supported noble metals to the catalyst, zeolite, or alumina which carried out the ion exchange of the 
transition metals, such as Cu, and supported them to the zeolite is included in a selection reduction 
type NOx catalyst. 

[0022] An occlusion reduction type NOx catalyst makes an alumina support, on this support, 
supports at least one chosen from Potassium K, Sodium Na, Lithium Li, alkali metal like Caesium 
Cs, Barium Ba, an alkaline earth like Calcium calcium, Lanthanum La, and rare earth like Yttrium 
Y, and noble metals like Platinum Pt, and is constituted. This occlusion reduction type NOx catalyst 
emits NOx absorbed when the air-fuel ratio of the inflow exhaust gas to an occlusion reduction type 
NOx catalyst was Lean, NOx was absorbed and the oxygen density in inflow exhaust gas fell. Here, 
the air-fuel ratio of the inflow exhaust gas to an occlusion reduction type NOx catalyst means the 
ratio of the air supplied in the engine inhalation-of-air path and the flueway in the occlusion 
reduction type NOx catalyst upstream, and a fuel (hydrocarbon). 

[0023] A diesel power plant and a gasoline engine can be illustrated as an internal combustion 

engine in the 1st to 3rd invention. 

[0024] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of the exhaust emission control 
device of the internal combustion engine concerning this invention is explained based on the drawing 
of drawing 1 1 from drawing 1 . 

[0025] [1st invention] First, the gestalt of 1 operation of the exhaust emission control device of the 
internal combustion engine concerning the 1st invention is explained with reference to drawing 3 
from drawing 1 . 

[0026] The exhaust gas of the diesel power plant 1 for cars as an internal combustion engine is 
discharged by the exhaust pipe 2. The 1st passage selector valve 3 is connected to an exhaust pipe 2, 
and the exhaust pipes 4, 5, and 6 other than this exhaust pipe 2 are connected to the passage selector 
valve 3. A catalytic converter 7 and a thermal accumulator 8 are connected to an exhaust pipe 4 in 
order, and the thermal accumulator 8 is connected to the 2nd passage selector valve 10 through the 
exhaust pipe 9. The exhaust pipe 1 1 for discharging said exhaust pipes 5 and 6 and exhaust gas other 
than an exhaust pipe 9 to atmospheric air is connected to the 2nd passage selector valve 10. 
[0027] After [ which returns or decomposes NOx under existence of a hydrocarbon in the ambient 
atmosphere of hyperoxia ] the so-called selection reduction type NOx catalyst has been ****(ed) by 
support, it holds in the catalytic converter 7. What carried out the ion exchange of the transition 
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metals, such as Cu, and supported them to the zeolite, the thing which supported noble metals to the 

zeolite or the alumina are contained in a selection reduction type NOx catalyst. 

[0028] The accumulation material which consists of a ceramic etc. is held in the thermal accumulator 

8, and it has the structure where exhaust gas can circulate. In the 1st valve location, an exhaust pipe 2 

and an exhaust pipe 4 are opened for free passage, the 1st passage selector valve 3 blockades exhaust 

pipes 5 and 6, and it opens an exhaust pipe 4 and an exhaust pipe 6 for free passage while it opens an 

exhaust pipe 2 and an exhaust pipe 5 for free passage in the 2nd valve location. 

[0029] Moreover, in the 1 st valve location, an exhaust pipe 9 and an exhaust pipe 1 1 are opened for 

free passage, the 2nd passage selector valve 10 blockades exhaust pipes 5 and 6, and it opens an 

exhaust pipe 1 1 and an exhaust pipe 6 for free passage while it opens an exhaust pipe 9 and an 

exhaust pipe 5 for free passage in the 2nd valve location. 

[0030] According to the operational status of a diesel power plant 1, the selection control of these 1st 
passage selector valve 3 and the 2nd passage selector valve 10 is carried out to one of valve locations 
with the electronic control unit 12 for engine control (it abbreviates to ECU hereafter). This is 
explained in full detail later. 

[0031] Furthermore, in order to return and decompose NOx with a selection reduction type NOx 
catalyst, the gas oil as a reducing agent is added in an exhaust pipe 2 by reducing-agent addition 
equipment 13. The addition of gas oil is controlled by ECU 12 according to the operational status of a 
diesel power plant 1. That is, the accelerator opening sensor 14 outputs the output signal proportional 
to an accelerator opening to ECU12, and ECU12 calculates the engine load of a diesel power plant 1 
based on this output signal. Moreover, the crank angle sensor 15 outputs an output pulse to ECU12, 
whenever a crankshaft carries out a fixed include-angle revolution, and ECU 12 calculates the engine 
rotational speed of a diesel power plant 1 based on this output pulse. And from the engine rotational 
speed calculated based on the engine load calculated based on the output signal of the accelerator 
opening sensor 14, and the output pulse of the crank angle sensor 15, ECU 12 gets to know the 
operational status of a diesel power plant 1, and calculates ECU 12 further with reference to the map 
which does not illustrate the amount of exhaust gas and the amount of NOx in this operational status. 
And ECU 12 is calculated with reference to the map which does not illustrate the addition of gas oil 
required for NOx clarification, and controls reducing-agent addition equipment 13 to become the 
calculated addition. 

[0032] Next, the passage change procedure by the valve location change of the 1st passage selector 
valve 3- and the 2nd passage selector valve. 10 is explained with reference to the passage change ; 
control routine of drawing 3 R> 3. First, ECU12 computes rate-of-change **alpha of an accelerator 
opening based on the output signal of the accelerator opening sensor 14 in step 101, and it judges 
whether this rate-of-change **alpha is over rate-of-change (this is hereafter called upper limit rate of 
change) **alpha0 of the open direction set up beforehand in step 102. That an accelerator opening 
changes in the open direction means the car carrying out acceleration transit or carrying out climb 
transit, and it means that that rate-of-change **alpha of an accelerator opening exceeds upper limit 
rate-of-change **alpha0 is running above acceleration predetermined in a car, or it is carrying out 
climb transit of the inclination more than a predetermined climb include angle. Thus, when rate-of- 
change **alpha of an accelerator opening exceeds upper limit rate-of-change **alpha0, the 
temperature of exhaust gas rises rapidly. On the other hand, when rate-of-change **alpha of an 
accelerator opening does not exceed upper limit rate-of-change **alpha0, exhaust gas does not carry 
out a temperature rise rapidly. 

[0033] And when it judges with it not being over upper limit rate-of-change **alpha0, ECU12 all 
changes the 1st passage selector valve 3 and the 2nd passage selector valve 10 to the 1st valve 
location in step 103. Thereby, the 1st passage selector valve 3 makes an exhaust pipe 2 and an 
exhaust pipe 4 open for free passage, blockades exhaust pipes 5 and 6, and the 2nd passage selector 
valve 10 makes an exhaust pipe 9 and an exhaust pipe 1 1 open for free passage, and it blockades 
exhaust pipes 5 and 6. consequently, the exhaust gas discharged from a diesel power plant 1 as 
shown in drawing 2 — the exhaust pipe 2 -> 1st passage selector-valve 3 -> exhaust pipe 4 -> 
catalytic converter 7 — it comes to pass along the -> thermal-accumulator 8 -> exhaust pipe 9 -> 2nd 
passage selector- valve 10 -> exhaust pipe 1 1 in order, and exhaust gas does not flow to exhaust pipes 
5 and 6 And in case exhaust gas passes a catalytic converter 7, NOx in exhaust gas is returned and 
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decomposed, and the purified exhaust gas is discharged by atmospheric air from an exhaust pipe 11. 
[0034] By the way, although some gas oil added in the exhaust pipe 2 adheres to the selection 
reduction type NOx catalyst of a catalytic converter 7 and it may carry out SOF poisoning, adhering 
HC can oxidize under the temperature of exhaust gas, can be changed into a carbon dioxide, and can 
be removed. In addition, the exhaust gas at this time can oxidize slowly HC which adhered to the 
selection reduction type NOx catalyst with the rapid temperature rise therefore from rate-of-change 
**alpha of an accelerator opening not being over upper limit rate-of-change **alpha0, and the partial 
oxidation object by incomplete combustion is not generated. 

[0035] On the other hand, when it judges with it being over upper limit rate-of-change **alpha0, 
ECU 12 all changes the 1st passage selector valve 3 and the 2nd passage selector valve 10 to the 2nd 
valve location in step 104. Thereby, the 1st passage selector valve 3 makes an exhaust pipe 4 and an 
exhaust pipe 6 open for free passage while making an exhaust pipe 2 and an exhaust pipe 5 open for 
free passage, and the 2nd passage selector valve 10 makes an exhaust pipe 1 1 and an exhaust pipe 6 
open for free passage while making an exhaust pipe 9 and an exhaust pipe 5 open for free passage, 
consequently, the exhaust gas discharged from a diesel power plant 1 as shown in drawing 1 — the 
exhaust pipe 2 -> 1st passage selector- valve 3 -> exhaust pipe 5 — > 2nd passage selector- valve 10 - 
> exhaust pipe 9 -> thermal-accumulator 8 -> catalytic-converter 7-> — it comes to pass along the 1st 
passage selector- valve 3 -> exhaust pipe 6 -> 2nd passage selector-valve 10 -> exhaust pipe 1 1 in 
order. 

[0036] In this operational status, since rate-of-change **alpha of an accelerator opening is over 
upper limit rate-of-change **alpha0, the exhaust gas discharged from a diesel power plant 1 is 
accompanied by the rapid temperature rise. If such exhaust gas is made to flow into a catalytic 
converter 7 while temperature has been high, HC adhering to a selection reduction type NOx catalyst 
will oxidize rapidly, will cause incomplete combustion more insufficient [ oxygen ], and will 
generate a partial oxidation object. However, in this exhaust emission control device, since it 
becomes the passage which has arranged the thermal accumulator 8 for the upstream of a catalytic 
converter 7, since exhaust gas is made to fall temperature with a thermal accumulator 8, it comes to 
flow into a catalytic converter 7. Therefore, HC adhering to a selection reduction type NOx catalyst 
can be oxidized slowly, and the partial oxidation object by incomplete combustion is not generated. 
[0037] Of course, also in this case, in case exhaust gas passes a catalytic converter 7, NOx in exhaust 
gas is returned and decomposed, and the purified exhaust gas is discharged by atmospheric air from 
an exhaust pipe 1 1 . 

[0038] In the gestalt of this operation, a temperature rise judging means is realized by the accelerator 
opening sensor 14 and ECU12, and an exhaust gas temperature lifting control means is realized by 
the thermal accumulator 8. 

[0039] [2nd invention] Next, the gestalt of 1 operation of the exhaust emission control device of the 
internal combustion engine concerning the 2nd invention is explained with reference to drawing 4 
and drawing 5 . 

[0040] The exhaust gas of the diesel power plant 20 for cars as an internal combustion engine is 
discharged by the exhaust pipe 21. A catalytic converter 22 is connected to an exhaust pipe 21, and 
the exhaust pipe 23 for discharging exhaust gas to atmospheric air is connected to the catalytic 
converter 22. 

[0041] After [ which returns or decomposes NOx under existence of a hydrocarbon in the ambient 
atmosphere of hyperoxia ] the so-called selection reduction type NOx catalyst has been ****(ed) by 
support, it holds in the catalytic converter 22. What carried out the ion exchange of the transition 
metals, such as Cu, and supported them to the zeolite, the thing which supported noble metals to the 
zeolite or the alumina are contained in a selection reduction type NOx catalyst. 
[0042] In order to return and decompose NOx with a selection reduction type NOx catalyst, the gas 
oil as a reducing agent is added with reducing- agent addition equipment 30 by the exhaust pipe 21. 
The addition of gas oil is controlled by the electronic control unit 24 for engine control (it 
abbreviates to ECU hereafter) according to the operational status of a diesel power plant 20. That is, 
the accelerator opening sensor 25 outputs the output signal proportional to an accelerator opening to 
ECU24, and ECU24 calculates the engine load of a diesel power plant 20 based on this output signal. 
Moreover, the crank angle sensor 26 outputs an output pulse to ECU24, whenever a crankshaft 
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carries out a fixed include-angle revolution, and ECU24 calculates the engine rotational speed of a 
diesel power plant 20 based on this output pulse. And from the engine rotational speed calculated 
based on the engine load calculated based on the output signal of the accelerator opening sensor 25, 
and the output pulse of the crank angle sensor 26, ECU24 gets to know the operational status of a 
diesel power plant 20, and calculates ECU24 further with reference to the map which does not 
illustrate the amount of exhaust gas and the amount of NOx in this operational status. And ECU24 is 
calculated with reference to the map which does not illustrate the addition of gas oil required for 
NOx clarification, and controls the discharge quantity of the feed pump 32 of reducing-agent 
addition equipment 30 to become the calculated addition. 

[0043] Reducing-agent addition equipment 30 consists of the reducing-agent tank 31, the feed pump 
32, a carburetor (evaporation means) 33, an eliminator (separation clearance means) 34, and a 
reducing-agent supply pipe (reducing-agent supply means) 35. The gas oil as a reducing agent is 
stored by the reducing-agent tank 31, and gas oil is supplied to a carburetor 33 by the feed pump 32. 
[0044] As shown in drawing 5 , the carburetor 33 is constituted so that the gas oil supplied from the 
feed pump 32 may be dropped at the heater 37 installed in casing 36 from the upper part of casing 
36, and evaporates gas oil in the casing 36 of a carburetor 33. Vaporized gas oil is sent to an 
eliminator 34, where a high-boiling point component and a low-boiling point component are 
intermingled. A high-boiling point component has the property to oxidize and to be easy to 
deteriorate to heavy [ HC ] and carbon, and a low-boiling point component oxidizes, tends to become 
a carbon dioxide, and has the property in which it does not deteriorate to heavy [ HC ] and carbon. 
[0045] As shown in drawing 5 , the coolant 39 to which the Johan section is the space section 38 in 
which a negotiation can do gas freely, and an eliminator 34 becomes the bottom half section from a 
ceramic or a sintered metal metallurgy group mesh object is formed. 

[0046] The gas oil of the shape of a gas which flowed into the eliminator 34 from the carburetor 33 
is cooled by the coolant 39 while flowing an eliminator 34, and among gas-like gas oil, it liquefies, 
and a high-boiling point component falls, and is adsorbed by the coolant 39. However, among gas- 
like gas oil, a low-boiling point component is maintained in the shape of a gas, even if cooled, and it 
flows the space section 38 to the lower stream of a river. If it puts in another way, while flowing an 
eliminator 34, the capacity of an eliminator 34 and the heat capacity of a coolant 39 are set up so that 
vaporized gas oil may be below the condensing point of a high-boiling point component and may be 
cooled by the temperature more than the.boiling pbint of a low-boiling point component. 
[0047] The gas oil of the shape of a gas which separation clearance was carried out in the high- 
boiling point component, and became only a low-boiling point component with the eliminator 34 is 
added in an exhaust pipe 21 through the reducing-agent supply pipe 35. The gas oil which consists of 
a low-boiling point component flows into a catalytic converter 22 with exhaust gas, and makes the 
inside of a catalytic converter 22 the ambient atmosphere in which NOx clarification is possible. In 
this ambient atmosphere, a selection reduction type NOx catalyst returns and decomposes NOx in 
exhaust gas, and the purified exhaust gas is discharged by atmospheric air from an exhaust pipe 23. 
[0048] Moreover, although some gas oil which consists of a low-boiling point component which 
flowed in the catalytic converter 22 may adhere to a selection reduction type NOx catalyst, the 
adhering low-boiling point component oxidizes under the temperature of exhaust gas, only changes 
to a carbon dioxide, and does not change to heavy [ HC ] and carbon. Therefore, SOF poisoning 
from which heavy [ HC ] and carbon accumulate and happen to the support which **** a selection 
reduction type NOx catalyst and this is avoidable. 

[0049] In addition, you may make it return the high-boiling point component of which the reducing- 
agent tank 3 1 was made open for free passage by the drainpipe 50, and the pars basilaris ossis 
occipitalis of an eliminator 34 located in the lower part of a coolant 39 was adsorbed at the coolant 
39 to the reducing-agent tank 31. 

[0050] [3rd invention] Next, the gestalt of 1 operation of the exhaust emission control device of the 
internal combustion engine concerning the 3rd invention is explained with reference to drawing 1 1 
R> 1 from drawing 6 . 

[0051] The exhaust emission control device concerning the 1st above-mentioned invention and the 
2nd invention Although that a reducing agent (gas oil) adheres to the support which **** the catalyst 
for exhaust gas clarification and this is equipment developed under the thought of the adhering 
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reducing agent oxidizing after admitting not to be avoided, and making it not deteriorate for a SOF 
poisoning component The exhaust emission control device concerning this 3rd invention so that a 
reducing agent (gas oil) may not adhere to the support which **** the catalyst for exhaust gas 
clarification, and this It is developed under the thought of controlling the addition of the reducing 
agent added to exhaust gas, and is going to eliminate the generating factor of SOF poisoning from 
the origin. 

[0052] Drawing 6 is the whole exhaust-emission-control-device block diagram concerning the 3rd 
invention, and the exhaust gas of the four-cycle diesel power plant 40 for cars as an internal 
combustion engine is discharged by the exhaust pipe 41. A catalytic converter 42 is connected to an 
exhaust pipe 41, and the exhaust pipe 43 for discharging exhaust gas to atmospheric air is connected 
to the catalytic converter 42. 

[0053] After [ which returns or decomposes NOx under existence of a hydrocarbon in the ambient 
atmosphere of hyperoxia ] the so-called selection reduction type NOx catalyst has been ****(ed) by 
support, it holds in the catalytic converter 42. What carried out the ion exchange of the transition 
metals, such as Cu, and supported them to the zeolite, the thing which supported noble metals to the 
zeolite or the alumina are contained in a selection reduction type NOx catalyst. 
[0054] In order to return and decompose NOx with a selection reduction type NOx catalyst, the gas 
oil as a reducing agent is added by the exhaust pipe 41 . The gas oil as this reducing agent is stored by 
the reducing-agent tank 49, and is added by the exhaust pipe 41 with reducing-agent addition 
equipment (reducing-agent supply means) 44. The addition of the gas oil as a reducing agent is 
controlled by the electronic control unit 45 for engine control (it abbreviates to ECU hereafter) 
according to the operational status of a diesel power plant 40. The control approach of an addition is 
explained in full detail later. 

[0055] ECU45 consists of a digital computer, possesses ROM (lead-on memory), RAM (random 
access memory), CPU (central processor unit), the input port, and the output port which were 
mutually connected by the bi-directional bus, and performs basic control, such as fuel-oil- 
consumption control of a diesel power plant 40, and also it is performing addition control of the gas 
oil as a reducing agent with the gestalt of this operation. 

[0056] ROM stores the application program and various kinds of maps, which CPU should perform. 
Said application program is a reducing-agent addition control routine for determining the addition of 
the fuel-oil-consumption control routine for determining fuelx>il consumption, and the gas oil as a 
reducing agent etc. A map required for the map stored in ROM. in order to determine a reducing- 
agent addition, Namely, the entering gas-temperature map for asking for the gas temperature fl 
containing a catalytic converter corresponding to the operational status of a diesel power plant 40 
(refer to drawing 8 ), The charging-efficiency map for searching for the charging efficiency 
corresponding to the operational status of a diesel power plant 40 (refer to drawing 9 ), The upper 
limit HC concentration map (refer to drawing 1 1 ) for asking for HC concentration map in exhaust 
gas for asking for HC concentration in the exhaust gas corresponding to the operational status of a 
diesel power plant 40 (referring to drawing 10 ) and the upper limit HC concentration which does not 
produce SOF poisoning from the condition of exhaust gas is contained. 

[0057] RAM memorizes temporarily the output signal value of various sensors, the result of an 
operation of CPU, etc. The accelerator opening sensor 46 outputs the output signal proportional to an 
accelerator opening to ECU45, and ECU45 calculates the engine load of a diesel power plant 40 
based on this output signal, and memorizes it to RAM. Moreover, the crank angle sensor 47 outputs 
an output pulse to ECU45, whenever a crankshaft carries out a fixed include- angle revolution, and 
ECU45 calculates the engine rotational speed of a diesel power plant 40 based on this output pulse, 
and it memorizes it to RAM. 

[0058] Moreover, ECU45 outputs a control signal to the actuation circuit 48 of reducing-agent 
addition equipment 44 so that the reducing agent of the addition determined by activation of a 
reducing-agent addition control routine may be added by the exhaust pipe 41 from reducing-agent 
addition equipment 44. 

[0059] Next, a reducing-agent addition decision procedure is explained with reference to the 
reducing-agent addition control routine of drawing 7 . ECU45 performs this reducing-agent addition 
control routine, whenever a crankshaft rotates whenever [ predetermined crank angle ]. 
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[0060] First, ECU45 reads the engine speed Ne and accelerator opening AC% which access RAM in 
step 201 and show the operational status of a diesel power plant 40. 

[0061] Next, ECU45 reads the inlet gas temperature (entering gas temperature) fl of the catalytic 
converter 42 corresponding to the operational status of a diesel power plant 40 with reference to the 
entering gas-temperature map of drawing 8 in step 202. In addition, an entering gas-temperature map 
experiments beforehand, enters with an engine speed Ne and accelerator opening AC%, asks for 
relation with gas temperature fl, map-izes this, and stores it in ROM of ECU45. in addition, instead 
of entering from said entering gas-temperature map, and asking for gas temperature fl — an exhaust 
pipe 41 — setting — a catalytic converter 42 — it goes into the upstream immediately, and a gas- 
temperature sensor is installed, it enters from the output signal of this entering gas-temperature 
sensor, and you may make it detect gas temperature fl 

[0062] Next, ECU45 is accessed to RAM in step 203, and reads the fuel oil consumption Gfuel 
determined by the fuel-oil-consumption control routine performed in parallel to this reducing-agent 
addition control routine. 

[0063] Next, ECU45 reads the charging efficiency of the inhalation new mind corresponding to the 
operational status of a diesel power plant 40 with reference to the charging-efficiency map of 
drawing 9 in step 204. In addition, a charging-efficiency map experiments beforehand, asks for the 
relation between an engine speed Ne, accelerator opening AC%, and charging-efficiency etav, map- 
izes this, and stores it in ROM of ECU45. 

[0064] Next, ECU45 computes the inhalation air weight Gair from (1) type in step 205. 
(1) S Gair=f (Ne, t?v, pair) 

= (Ne/2) -V- 7?v -pair 

Here, the total stroke volume (cylinder capacity for all cylinders) in the reference condition of a 
diesel power plant 40 and rhoair are the specific weight of inhalation air, V inputs the specific weight 
corresponding to the intake-air temperature detected with the intake temperature sensor, when it has 
the intake temperature sensor, and when it does not have the intake temperature sensor, the typical 
physical-properties value as specific weight of air is inputted. 

[0065] Next, ECU45 computes the mass flow Gv of exhaust gas from (2) types in step 206. 

(2) Formula Gv=Gair+GfUel [0066] Next, ECU45 computes the rate of flow £2 of the exhaust gas 
which flows a catalytic converter 42 from (3) types in step 207. 

(3) Formula f2=f(Gv, fl) - — - 

= {(Gv-rho exg) /Aconv} and Kvol (fl) — here — rhoexg The specific weight and Aconv which are 
computed by the air-fuel ratio (Gair/Gftiel) of exhaust gas The effective sectional area of a catalytic 
converter 42, and Kvol (fl) It is a coefficient of cubical expansion by the temperature rise of exhaust 
gas, and a coefficient of cubical expansion Kvol (fl) is computed from a formula (4). 

(4) Formula Kvol(fl ) =(273+fl )/(273+20) 

[0067] Next, ECU45 reads the HC concentration f3 in the exhaust gas discharged from a diesel 
power plant 40 in step 208 with reference to HC concentration map in exhaust gas of drawing 10 . In 
addition, HC concentration map in exhaust gas experiments beforehand, asks for the relation 
between an engine speed Ne, accelerator opening AC%, and the HC concentration f3 in exhaust gas, 
map-izes this, and stores it in ROM of ECU45. 

[0068] Next, ECU45 reads the upper limit (upper limit HC concentration) f4 of HC concentration 
which SOF does not deposit on the selection reduction type NOx catalyst and support of a catalytic 
converter 42 with reference to the upper limit HC concentration map of drawing 1 1 in step 209. For 
every class of catalyst, this upper limit HC concentration f4 is the thing of a proper, and has the 
relation to the exhaust gas rate of flow f2 in the entering gas temperature fl . Then, about the catalyst 
kind used for a catalytic converter 42, an upper limit HC concentration map experiments beforehand, 
enters, asks for the relation between gas temperature fl, the exhaust gas rate of flow f2, and the 
upper limit HC concentration f4, map-izes this, and stores it in ROM of ECU45. 
[0069] Next, ECU45 computes HC concentration difference **f=f4-f3 of the upper limit HC 
concentration f4 and the HC concentration £3 in exhaust gas in step 210. Furthermore, ECU45 
computes the HC addition Ghc by (5) types from the mass flow Gv of HC concentration difference 
**f and exhaust gas in step 211. 
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(5) Formula Ghc=(Gvand**f) xl0-6[0070] Next, in step 212, ECU45 outputs a control signal to the 
actuation circuit 48 so that the addition of the gas oil added by the exhaust pipe 41 may turn into the 
HC addition Ghc from reducing-agent addition equipment 44, and it performs reducing-agent 
addition to an exhaust pipe 41 . 

[0071] If the addition of a reducing agent is determined as mentioned above, since adhesion of the 
reducing agent to the support which **** the selection reduction type NOx catalyst held in the 
catalytic converter 42 and this is avoidable, generating of SOF poisoning can be prevented 
beforehand, it can continue at a long period of time, and the NOx clearance ability of a selection 
reduction type NOx catalyst can be maintained highly. 

[0072] In addition, with the gestalt of this operation, a hydrocarbon upper limit concentration 
decision means is realized by the part which performs steps 201-209 among a series of signal 
processing of the reducing-agent addition control routine by ECU45, and a reducing-agent amount- 
of-supply decision means is realized by the part which performs steps 210-211. 
[0073] 

[Effect of the Invention] The catalyst prepared in the exhaust air system in order to purify the 
exhaust gas which contains superfluously the oxygen discharged by the internal combustion engine 
according to the exhaust emission control device of the internal combustion engine concerning the 
1st invention, A temperature rise judging means to judge whether the temperature change of said 
exhaust gas discharged by the internal combustion engine is larger than predetermined temperature 
rise inclination, By having an exhaust gas temperature lifting control means to control the 
temperature rise of the exhaust gas which flows into said catalyst when it judges that the temperature 
change of exhaust gas is larger than predetermined temperature rise inclination with this temperature 
rise judging means Even if a hydrocarbon adheres to a metaphor catalyst, it can oxidize slowly, the 
hydrocarbon can be changed into a carbon dioxide, and a partial oxidation object is not generated. 
Consequently, the decontamination capacity of a catalyst is highly maintainable. 
[0074] The catalyst prepared in the exhaust air system in order to purify the exhaust gas which 
contains superfluously the oxygen discharged by the internal combustion engine according to the 
exhaust emission control device of the internal combustion engine concerning the 2nd invention, An 
evaporation means to evaporate a reducing agent, and the separation clearance means which carries 
out separation clearance of the high-boiling point component out of the reducing agent evaporated by 
the evaporation means, By having a reducing-agent supply means to supply the reducing agent of the . 
shape of a gas removed in the high-boiling point component by the separation clearance means to an 
upstream exhaust air system rather than said catalyst, only a low-boiling point component comes to 
circulate for a catalyst among the components which constitute a reducing agent. Since this low- 
boiling point component oxidizes under the temperature of exhaust gas, only changes to a carbon 
dioxide and does not change to heavy [ HC ] and carbon, even if a low-boiling point component 
adheres to a catalyst, SOF poisoning produced by are recording of heavy [ HC ] and carbon can be 
avoided, and the decontamination capacity of a catalyst can be maintained highly. 
[0075] The catalyst prepared in the exhaust air system in order to purify the exhaust gas which 
contains superfluously the oxygen discharged by the internal combustion engine according to the 
exhaust emission control device of the internal combustion engine concerning the 3rd invention, A 
reducing-agent supply means to supply a reducing agent to an upstream exhaust air system rather 
than said catalyst, A hydrocarbon upper limit concentration decision means by which said catalyst 
determines with a hydrocarbon the hydrocarbon concentration of the upper limit which does not 
carry out poisoning according to an internal combustion engine's operational status, A reducing- 
agent amount-of-supply decision means to determine the amount of supply of the reducing agent 
supplied to an exhaust air system from said reducing-agent supply means so that the hydrocarbon 
concentration supplied to said catalyst may turn into hydrocarbon concentration determined by said 
hydrocarbon upper limit concentration decision means, By preparation ****** ? since adhesion of the 
reducing agent to the support which **** a catalyst and this is avoidable, generating of SOF 
poisoning can be prevented beforehand and the decontamination capacity of a catalyst can be 
maintained highly. 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[0 0 2 3] *1^6S8 3©*i«f:*lt<5rt*B«ntL 
[0 0 2 4] 

»«iM:£H©*i6©»a&iaia»siai i©ei®ics 
[0025] cm ©^bj) gj4e>ic, ig 1 oxnc^ 

5rt*81&W©9WUtHfct£S©— SIJS©JgSg*|g| 1 



(4) 



ftmW- 1 1 -2 1 0 4 4 7 



[0026] nmm.miLhx<nMmmv :: ^-M)VJi>~j 
> i©gMK#xttti«ff 2 teaman*. #as2Ctt 

«*2©«fc#a«4. 5, 6#«SttStlTV»*. ftft 
14 Kttttfca >A*-^ 7 . «*&fg8 fttMtcttttSn, 

8 9 * fl- LT^ 2 StSS«J## 1 0 (cjftffi 

StXTtiS. SI 2 oSES&*SU## 1 OfcttSMMreeDfifitc. 

[0 0 2 7] >A*-^ 7 (Cite, SElSt^SHJOD^B^; 

to <® -5 iliRjt tcS! N Oxfl4ttE**a^ ICS Jf S nfettaBT 

<R^$nrti«. gftS^giNOxftfejsuera:, if*5-f 

MCC ufOl»^.8S^*>$iLTa»l..ftfeff 

[0 0 2 8] #H*H8 (Cte. 0UA.tf-fe5 3 yZmfrZtS. 

i:&oT^5. SI l »SS§3J## 3 n. SSI ©#&SK::fe 

lr>T»A«2 <h SMMM t sail 5, 6 

U *2©#{fc«K*^TtlMMS2fc#«tf 5£**» 

1 1 *>c#a«4 6 1 siiirr s «t ? icfc 
[0029] g fc, si 2 ms&wwfr 1011 fl 1 

t **ars£ i i tfififei^iit 

[0 0 3 0] Cin&Sll«i&«##3£SI2fift&«g# 
10H, x>v>>3> ho— JUfflOVF-f&HSP^x-j/ h 
(£TF, ECUiBS-T) 12JC«fci3. tV— fef;i/X>S? 

swan*. dnK-^io-nifg-cs^-r*. 

[0 0 3 1] Setd, M^ilTcMNOxfli^-CNOxSjl 
St l 3fc:J:-3r*««2i*3fc*J)n$n*. SfEb©8sSD 

an, fe*^x>>'> i ©asttsitc^DEcu i 

2tdJ;oT$!lfP^n^. 7?-t;MI8g-fc>tH 4 

U ECU 1 2tt,l(9ffi^<i-^lc*^T5 J -f — - tf^x 

AJWIrECU 1 2 I'ttl^b, ECU 1 2 « dwtB^A- 
^xtca^TTV -- t?;ix>s?> i (Dmrnmumm* 

mn--rz>. LT. ECU12H 7i7±)imS.±>D- 
0. £ <=>K, E C U 1 211, CKDjUEttffiKl* 



a i: N O xS £ 0^ L fit V » V y zf& mm b 46 
-5. tLT. ECU12tt. NOx»<fcfc<&g&fc}|&© 

anztta. 5 cjiTcSii^iHi^s 1 3 ssijffli-r-s. 

[0 0 3 2] ^(C, m 1 ?j5tSS^)## 3iS2 ijftS§«J## 

ECU12I1 x-^-^y l o l (ci5^T7^-fe;uPiS-t 
>iti 4©ti}^m-^(zSt?*t>T7i7-lr;ugfl^cD^{t:mA 
aSr^ttiU Xfy^l 0 2 »C43^T, d©^{fc*Aa 
f*S«UfcM^|6jCD^-fb^ («T, ^n£±Bg^ 

M*ffLTV^*V m%7k?f l/T^Ct^S*U 7 

SS^-r-S. C<D£5\ZT?-tJ\sfflm.CDg.itm&attf± 

^{C±#f-5. — ^, 7^-fe;U§SS©^b^Aa*«±(E 
^b*AaoSrilSA^:ti«^tcn. X#*;fe$tf;:S 

[0 0 3 3] -t LT, ±RJ6Yfc*Aao*ie/tT«r»a:V» 
tflKLfcig&, ECU12I1 7.7- v 7 1 0 3t;i*>U 
TlSl*i&«##3&tfa5 2aEtt«##l 0£wr*lfc 
Sll tSU0#x. 3. 'ntc^fcO, Sll»StS§^# 

#3tt#ftflF2t*ft«4*»aS-a-. »»«5. 6* 
ffllL. SI 2 1 0 tt&ttM 9 tSPaS 1 1 S 

iias-e-, »at 5, 6S^s-r^.. 02^ 
^-r^^tc t"^— if;i^x>^> i ^e.^m$n-5#^ 

3 > A'-^ 7 -S^ii 8 9 -Ml 2 0ftSS3J## 1 

o— »at i liitisiitiiti. mm.%7i)mm. 
7 zmmrrzmz. m%.#7't><DNOx\3m 

7i • JWfcStlfc»ft^^*«#Slflf 1 1 

[0 0 3 4] S^l : 2rt[C^iD$tlfc6?A© 
M^n >/N*-^ 7 OS*?Ji7cS!NOxttJ«t# 

^7"fe;UPg©^b^A a^±K^-(k^A ao=£-ig^.Tt.i 
Abt. a*?)§7cSNOxttjKtC##LfcHCS«3)o< 

[0 0 3 5] — fj. ±IM$Aao*SATI,J5<!:fl 
Sbfc«-&. ECU12it T.T-'^T'l 0 4tCi3^T, 



(5) 
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2 0#ffiBC«JDSil*. ZftfcJ:?). ?&lffi&tyW# 

3 tta«S2£#«tf 5 &*aSlt* 

4 tmfSM6 fe*jaS-&. * 2 *E&«JS# 1 0 ttj*SMf 

9t»«»5taas-&«tt%ic, Mfi lttta 

« 6 -tote*. 7*4 

-*m 1 BfcSS3J## 3 5-12 cKgS«J## i o - 
9 -Siftgg 8 —1IM&3 >A-? 7 — Ml 1 ffi&WW 
# 3 6-12 oftg§«## 1 0 — 1 1 £J«i 

CO 0 3 6] d©aC«J8Tftt, 7{7-tJUfflg.<D%£itm 
[0 0 3 7] gft. C©*^:*). *a^3S««Uj|t3> 

coo3 8] zwmt&om&iz&^xit. Ti7±.)vmm. 

t>*14iECU12l:J;0 ja«±#jpj«*a*t*s 
$ n, ^i*§§ 8 (c J: o &ftjbJMMM#Sk***a 

an*. 

[0 0 3 9] CSB2 03BW*C. »2©«WfC*»*»* 
[0 0 4 0] rtffiiii LT©$Mfflf^ — tf;i/X>i? 

1 tcfifis^a 2 2 atftiwaft, mm=i >n-t> 

[0 0 4 1 ] 2 2 £f4, &f{sjaPJ©#ffl 

l5,TjsSHfc*3il©#aETXN Ox £ jStc * it tt#fl¥T -5 . 

(0 0 4 2] iMS2 1 {Cf4. iM^iSTcSINOxM^T 



tt, xf— tf;UX>S?>2 0 ©jl&tKSgicj&D. X>>? 
>n> hn-;i/ffl©m^$iJPrL--y h (UT, ECUi 
BST) 2 4ICd;^XfMffl)£n-5. EP^. YZ^Afflfe-t 

>d-2 5 \t7i7-iz)mmizitMvrciatimm ecu 2 
4iztatiL. ecu 2 AitzLfDtatimmzm^x^^ 
-i?;ux>s>>2 o©»Hftffi*«*-r«. s&, ^ 

>^^ir>H"2 6 7 7 hat— je^SHIIg-f 

-5«lc:tti^A';i'^.SrECU2 4fCtti^L, ECU24IJ 
dwffi^/^uxicgtJ^Txf — fefjux>s?> 2 0 <Dffi 

HIsItejiai£:ll5g-r-5o -tUT, ECU 2 4(4. Ti7-fe 

ft^ft. ^^>^^-fe>1t2 6©t±i^jA;t,7.(CSliTSI 
^t$nfc«|SHelfgMl6^e>. r-f-l?JH>>?>2 0CD 
84sttlB£fl]9. SSlC, ECU2 4H, ^WJHsftcgi 
fc*lt*#«^fit N OxSStISItf: L&l^ 
ILT**5. fit, ECU2 4H NOx^ftKifc 

dttbtimiximiztiz cfc a icjItc^mjp^s 3 o ©&*&# 

>^3 2©Rtffi*^$!lffll-r^. 
[0 0 4 3] STC^J^JP^e 3 0 14. iS5cM^ >^ 3 1 

gin (ttmmiz^m) 34t, Stc^j^i? (w^mm 

3 5 t*>^«(S$nTl»S. j1tc^J^>^3 1 

#>y3 2»Cck-=>XStfb§§3 3fC^Sn-5„ 

[0 0 4 4] igsir^-r^^C. mfk§ff3 3tt, 
>>T3-2^e,«$&^nfc6?i^^-i>>^3 6©±«B*» 
ir—^>i/3 6p}{zmw.-2tifzt—? 3 7 KnST-f 
££3fC«/3;£tlXi5 9. Sfflt4M^fc§g3 3©^r-->> 

^3 6 rtjc*snTaft:r*. aftufcisift«s5»^j««- 

i:fi»^J«»j&«SSELfctt»T»lB»3 4 KiM<E>n3„ 
SS»^^(4Kfb L. Til H C ^fiim \Z L ^ I 

[0 0 4 5] B 5 K^c-T J: P IC. ^g|§§ 3 4 {4. ^09_t 
¥SB»4^X*«g*»CgKS*«1?#-52SraaS3 8lC&oT*5 

[0 0 4 6] gUbfg 3 3 ^ g^NHi 3 4 K«f A Lfcmft 

«©sfft(4. &m&3 4&ffin%m\z#imtt3 9(c«to 

ITL^«3 9ICK»^n-5„ L^L/idie>. A^tt 

»3 4*aEn*mK, ^.itLfc&mtf, mm^^m 
&&!ZTXR^&3&&ft<Dm&)^±<D&mzi$m-£ri 
54: 5 \z. ttmm 3 4 ©^a^j^ip^ 3 9 mm^mzm. 

[0 0 4 7] ft ffim 3 4 \Z£r>TlSiB&l&.ft$:ft%m£; 
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«&®3 5 lmzmimztiz. &&&& 

fc«AU te$8:3>/\'-*2 2rt£NOx^bPJtgfc1? 
[0 0 4 8] S7t. MSEa>A'— ^2 2rttC0fEALfefi 

»c nm-r % & * s a*. w» l 
10 0^9] ft. 2&3?tf* 3 9 <nTmiz&w-*-Z'ftm&3 

4©/&gB£ K1/>7H75 0 ICcfcoTiiTtSiJ* 3 1 

8!l^>£ 3 l CItJ:5i:LT ; t)<tu. 
[0 0 5 0] [^3©^BJ] SI 3 ©fgg!Ka\^S 

i *#BauTWwr*. 

[0 0 5 1] Mj£Sg 1 (D^^SCX^ 2 ©ssguta^sft 
t^iSLfcJiT-, ft*LfcJl7KW*«MYbLTSOF«* 
tt> ^^/X^bfflOfltfflESCXCinSrSi^-r-SfflffCS 

tc?pj mm *fittmuw,*i:-5iz* mrnxxizmmTz 
MTifiiommBi&ffiwrz t ^om.m<DT\zm^ntc 

[0 0 5 2] m 6 tt£ 3 ©389Ifcj&>*»*#&i*fl;l£«© 

• -f;n>y>4 0 fflSfg^HStlif 4 1 K» 
UJ^n-S. »ft*4 1 KttttJBziS/AC— ^4 2j&»«8ta 

*u M«En>/N--^4 2{c«^^^*^ic^atj-r-5 

[0 0 5 3] ftfej&n >A'-^ 4 2 Cte, S?^iiSije9^H 
§lT^fb*SI©??aETTNOx*a7E*fett»«?-r-5, 

v»to>0-5as?a3cSNox«!ttE*<s*cfijt$nfc4*ji 

■p««3ftTlr>*. »«JB7G£!NOxA*«Efc:W:, -t?^-^ 
^- -frt^-f h£ifcKi7;U5xKS&Ji3£iS*$l,yt&© 

[0054] &%m4i\z\$. m^.m7tMNOx^mx- 
j&sn^n*. c:©a7c^JiLT©ga«3i7t^j^>i7 4 



T©«?E&©^Sn£ltt. x-f— tfJPX>S?>4 0©jli&R 
ECU«t) 4 5l:ioT(M»gn5. ^Sn 

[0 0 5 5] ECU4 5afy^>h!j-^ea 
0. jSW^UKioTffilCSaSftfcROM (U- 
K*>**U) , RAM (^>^A7'^-fey;pcq£ij) , 
CPU (ir> b^fr-Ja-ty-V-ZL-y h) . A7J#- 
K ttj^J^— h<&*{»L. x-T— tfJl^X>v?>4 0©*?* 
^MaSd^CDS^j^Srfy-pa^, d©S&6S©J§M[g 

[0056] romh cpu^ff-r^^Tyuy— 

ffl ©i^tJDM * SiST -5 & ©igJcSll^iD&ffrJ ^ > 

^•c^-s. ROMizfeM2nz>-?vz7iziz, MTtmrnm 

a&&:%.-r2>tz)st>lZ>&&U-?yJ'. gp*,. 5^ — If )VX. 

0(DMfcttmzttfeTZ>M1&^>^-5'XOti 

-< — e;wx>s?>4 o (D&fcvtmizttm-tzmsMx'p 

(01O#flS) , ff^X0»^SOF»S&4D 

zf (01 i#gg) *t$sn*. 

[0 0 5 7] RAM!! &a-fe>-9-©tU^fi^ffl^C P 

U-4 6«7^1:;MPBJKl;:Jt0dLfcHi*<f*t£ECU4 5 
tCtB:*)U ECU45I1 dOTttJ^M^-tCS^I/iTx-f 
-f;H>y>4 OOiiMSrSSL, RAMCEt 

^SlHie-f •5«ttiJ^/^X*ECU4 5(Ctb^; 
L, ECU4 5H Z.<D&l]/VU^zm-3\,>T7 : <<— If 

;i/x>s?>4 o©«HiaeaflEftad|[b. ramkieu 

[0 0 5 8] Sfe, ECU4 5(i, fi7cJH8£2mSft!l»^ 
jW^JPgfil 4 4 ©^iilHJSS 4 8 

[0059] -a\z. M7cMmm&^^m^m7 (dmtv 
^mDammmjv—^>^mLxmm-r^>. ecu 4 5 

[0 0 6 0] S;-T\ ECU4 5I1 Xf7^2 0 1 ICiJ 
^««M€r^-rx>-^>[Hie3SSN et7^tJ«AC 
[0 0 6 1 ] Jfcfc. ECU451J, XT7^2 0 2 ic*5 
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>>»> 4 0 ©afittSBtlWlS-r-SftfettEn >y\'-^ 4 2 CD 
AP#7fig (A0^7M) f l«tt*tb-r. M. A 

CM?7yikLTECU4 5CDROMfC*§ 
»UT*<. ft, ftatEA 9 A 

>a-^4 2©ii<r±atiwA0^ias-fe>tf^s 

[0 0 6 2] Jfcfc, ECU4 5I1 0 3 fC*5 

> £ Mft L T^fr $ n-5jKS^igSta$Sffl;u— 5=- > tc J: o 
[0 0 6 3] #Cf£, ECU4 5«. ^T7^2 0 4 {C*5 

(3) 5t f 2= f (Gv. f 1) 

= { (Gv • pexg) 
pexg te#r^l#7.©£*KJ£ (Gair/Gfuel) 
lC«tDSEffi$n-5Jtaa, Aconv ttfti«E3>A*-^4 

2 ©^aawBrau Kvoi(fi) itmm.fi X<D&&±.mz£ 

(4) 5£ Kvol (fl) = (2 7 3 + f 
[0 0 6 7]*;. ECU 4 5 7.^-^^2 0 8^*5 

^— tf;i/x>>?>4 o*6#msn*»a^iti©Hc 

«. : ?«e>^»*fTr?TX>5?>I5ie^Ne tT^-fcJU 

«6. in*Vy7ftLTECU4 5©ROMl:ft«LT 
*5<. 

[0 0 6 8] 'AiZ, ECU 4 5tt, Xt7^2 0 9 IC*5 
^T01 l«±HHCaiaE-7yr*#HBUT, te$8n> 
A*— ^4 2©»*UB7CfflNOxtttttS£flBtf:fcSOFat 
««L3tt^HC«flEO±IE« (±MCi§S) f 4£S? 

JtRHC«*v-.y:/tt, flMtawt- 

AO^XlSfl f 2£±RH Cigg f 4 

<hC0^?r^i6, rn&77yftlTECU4 5CORO 

[0 0 6 9] JfctC, ECU4 5ti. X^y72 1 0 (CiJ 
V»T±IBHC«a f 4t*«^fX'f ©HCSIflEf 3(tCDH 
CMMA f = f 4- f 3^»ffl-r-5. 3 ECU4 
5te> ^T2'7'2 1 1 l:fet»T, HCjSSMA f hm% 
^XtDaaoSSGv*^ (5) SUci^HCgsJogGhc 



iOH^S:**. uMV77ftLTECU4 5CDRO 

[0 0 6 4] ^(C. ECU4 5H 7x7^2 0 5 £43 
l^T (1) SW»S*A£«MGair*:J¥tti-r$. 

<1) ^ Gair= f <Ne. ij v, pair) 

= (Ne/2) • V • t) v - o air 

dCT. Vtt^— fe*;ux>i?>4 0 OD^ttSgCiStt 
«Kmia-fe >trTfcdi LfcK^SJC^TSJtafiSrA 

#u ©»:©-tr>-y-SrffiATi^ct^i*-&{c«^©jta 

[0 0 6 5] ECU4 5I1 Xf7/2 0 6l;43 

<^T (2) SC^6»ft^X©afiSt«Gv*ffHi-r-B. 
(2) S: Gv = Gair + Gfuel 
[0 0 6 6] A\Z. ECU 4 5ti. Xf7^2 0 7 tc*5 
(3) *fc&*fc3>A-^4 2£«n-5*«#;* 



/Aconv} • Kvol (fl) 

zfttii&mm-z&v. frffi&mmKvo}(fi)\m (4) 

1) / (2 7 3 + 2 0) 

(5) it Ghc= (Gv • A f ) XI 0-6 
[0 0 7 0] ECU4 511 Xf7^2 1 2(3*5 

<^T, 97C»iSAlSB4 4^f,»gf4 1 fesSsjD^tX-S 
@?A©^Jjna^HC^in«Ghci:7i-g> «fc o tClBl&[Hjg§4 

[0 0 7 1 ] K±OJ:5ca5cJWO»lin«&*Jfe-r* 
»^33>A*— ^4 2rtCJRlfSnfeS^S7cS!NO 

^(C Wo Tig < IjftS C i *tTt -5. 

[0 0 7 2] ft, COTHMCD^TIS. ECU45CJ; 
; 2>3§7cSI^JDffl:fflfP;U— f>ro- ^©M^^S© -5 ^, 
^7/2 0 1-2 0 9 fc*ffT -SSP^tCt DflHfrjcSR 

-tiH««*s*a*t*a*n. 7x7^210-211 

[0 0 7 3] 

sg i a&wizfrfrztommwvmm&it 
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*Hb * X < «U9 -T % z. £ #t * s . 

[0074] ai2o»nic^i^«AjKamc[>«ftiiKbSi 

J*"3-*Jfc»-© -5 -6«»^jac»fc*lt36«jlkjBI»ci!tiar * J: 5 
fcl,=.mtmm\z%£t>2>rdW. iSHC^ft:» 
IH C ^^©^fUr .fcoTt £4 S O F$[S£[Hj)gT 
4. 

[0 0 7 5] tt3®X^lCft**£rt«BttH<Z)&ftgKI:g 
#4©T. SOFtt*©K£**«H;:|»!k-r*H£a»-C 



[ia i ] « i ®xnk:*fr«rttt«H0tt*uHi;sB 

[H2] Bl®5MK*frSrtKaN0*fltMbSB 

[04] £2 0%H£itofr«AMttH®&^fcgB 
4 -|fe56© Jgffi<!)«Eefl|j£B-?& -5 „ 

[0 5] S2©|g^(C^^4rt^W©^m^b^a 
K*tt*-**©»ffi©Bffi4i£;fcLT*LfcBTa 
-£„ 

[0 6] %3 05gH£frfr«rtjKMM0&jK»fl:£18 

tc *i # 4 — mmvmm <Dmw&m&m -c & z> . 

[0 7] SB3©%^tC^^4l*3^g|©SP5t^b«S 

[0 8] ^3©%^lC^^4rt«l^l8©Spm*<b»g 
[0 9] m3©56Wt75^^^ag|©^M^b^ia 

ic43W4— mmcoMm<D3zm?j]m^ v y-c$> 
[010] us 3 ©^^(c^^4rt^«g5©^M^b^ 

*-s. 

[0ii] i3 ©f£§ii{c^4rtj&«K©i*«*§Hbg 

1, 2 0, 40 =T<<— i?^x>v5> (f^mmm) 

2, 2i, 4i wmm 

7, 2 2, 4 2 »«3>/t-J 
8 9Xm «M&#xa«-k#ttlSI*») 
1 2 *F«».3.-y h (ffl«±|H9JS#a) 
1 4 T?-£)imm-iz>V (fi^-L#«i£#a) 

3 3 ^b§§ (MYb^a) 

3 4 ^ffliii (4j-m^#a) 

3 5 mycmmmm mimm^wc) 

a, 97cS!{Ki&S&£¥gk) 
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(11) 
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f 1= f (Ne, AC%) 



I Z 



-2 O 1 



•2 0 2 



2 0 3 



2 0 4 



Gair^f (Ne, ri v * pair) 

i 



2 0 5 



Gv = Gair + Gfuel 



— 206 



f 2= f (G f 1) 



2 0 7 



f 3= f (Ne, ACX) 



-2 0 8 



f 4= f (f i, f 2. mmM) 



2 0 9 



Af = Cf 4- f 3) 



HC3Sta«Ghc ^iS 
Ghc= f (Gv, Af) 



2 10 



-2 1 1 
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7D> \*s<—5?<Dffai 



(5i) int. ci. 6 m&\m*% 

F 0 1 N 3/36 Z AB 



F I 

B 0 1 D 53/36 



1 0 3 C 



